
YOUR

SEATTLE

CITY LIGHT MEMORANDUM

DATE JUNE 10 1986

TO DISTRIBUTION LIST

FROM KRISKRI BENSON

SUBJECT PROPOSED EVALUATION OF OUR PCB SAMPLING PROCEDURESPROCEDURE

ATTACHED IS PROPOSED SCOPE OF WORK AND WORK PLAN FOR THE

EVALUATION OF SEATTLE CITY LIGHTSLIGHT QUALITY ASSURANCE MEASURESMEASURE
FOR PCB SAMPLING THISTHI WORK IS TO BE CONDUCTED BY ENVIRONMENTAL
AFFAIRSAFFAIR DIVISIONSDIVISION CONTINUING CONSULTANT PARAMETRIX INC

AS YOU RECALL WE MET IN APRIL TO DISCUSSDISCUS THISTHI PROJECT IT WAS

AGREED THAT AN EVALUATION WOULD BE USEFUL TO DETERMINE IF

VARIABILITY IN ANALYSISANALYSI RESULTSRESULT ARE DUE TO SAMPLE COLLECTION OR

LABORATORY ANALYSISANALYSI PROCEDURESPROCEDURE OR BOTH AND MAKE

RECOMMENDATIONSRECOMMENDATION TO IMPROVE OUR SAMPLING QUALITY ASSURANCE

PROCEDURESPROCEDURE WHERE APPROPRIATE

IN CONJUNCTION WITH THISTHI EVALUATION TERRY AND PROPOSED SENDING

REPLICATE OIL SAMPLESSAMPLE TO DIFFERENT LABSLAB INCLUDING OUR CONTRACT LAB

AND TWO OTHERSOTHER WHO HAVE OFFERED TO ANALYZE INTRODUCTORY FREE
SAMPLESSAMPLE NATIONAL CHEM LAB AND PORTLAND GENERAL ELECTRIC LAB
HOWEVER OUR CONSULTANT HAS RECOMMENDED THAT WE HAVE THESE SAMPLESSAMPLE
ANALYZED IN TRIPLICATE TO ALSO TEST FOR REPLICABILITY THINK

THISTHI IS GOOD IDEA BUT TO JUSTIFY THE ADDITIONAL EXPENSE WOULD

SUGGEST WE SELECT ONLY THOSE LABSLAB THAT WE MIGHT CONSIDER USING IN

THE FUTURE IM NOT SURE IF WE WOULD CHOOSE TO CONTRACT WITH

EITHER NATIONAL CHEM LAB OR PGE LAB DUE TO THEIR DISTANT LOCATIONS
WOULD LIKE TO HEAR WHAT YOU THINK ABOUT THISTHI AND IF YOUR

DIVISION COULD PAY FOR ANALYSISANALYSI COSTS

PLEASE ALSO GIVE ME YOUR COMMENTSCOMMENT ON THE SCOPE OF WORK PROPOSAL
AFTER HAVE HEARD FROM YOU WILL NEGOTIATE FINAL SCOPE OF WORK

AND BUDGET WITH PARAMETRIX

ALSO NOTE THAT GIVEN OUR BUDGET CONSTRAINTSCONSTRAINT THE ENTIRE SCOPE OF

WORK CANNOT BE ACCOMPLISHED AT THISTHI TIME PARAMETRIX SUGGESTED
CONDUCTING THE EVALUATION FOR OIL SAMPLING NOW AND POSTPONING THAT

OF SOIL SAMPLING OTHER WAYSWAY THAT WE MIGHT REDUCE THE BUDGET IS TO

DECREASE THE EFFORT THAT IS PROPOSED FOR DEVELOPING THE MANUAL
DECREASING THE SCOPE OF EVALUATION OF LABORATORIESLABORATORIE OR YOU MAY HAVE

ADDITIONAL THOUGHTS STILL ANOTHER WAY TO ADDRESSADDRES BUDGET
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CONSTRAINTSCONSTRAINT WOULD BE TO ADD TO THE BUDGET WITH MONEY FROM YOUR

DIVISIONS ENVIRONMENTAL AFFAIRSAFFAIR HAS COMMITTED 5000 AND SO ANY

AMOUNT UP TO THAT COULD BE AUTHORIZED FOR ADDITIONSADDITION TO THE CONTRACT

TASK EVEN IF WE STAY WITHIN THE 5000 LIMIT WE WOULD APPRECIATE

SOME CONTRIBUTION FROM YOUR DIVISIONS
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SCOPE OF WORK

PARARNETRIX WILL ASSIST SEATTLE CITY LIGHT SCL IN EVALUATING
CURRENT SCL PROTOCOLSPROTOCOL FOR SAMPLING AND ANALYSISANALYSI FOR PCBS IN

TRANSFORMER OILSOIL AND SOILS PMX WILL THEN FURNISH RECOMMENDA
TIONSTION FOR IMPROVING PRACTICES THE SCOPE OF WORK WILL ADDRESSADDRES
THREE ITEMSITEM NAMELY

1 EVALUATION OF FIELD ACTIVITIESACTIVITIE PERFORMED BY SCL

PERSONNEL EG DESIGN OF SAMPLING APPROACH VARIATION
DUE TO SAMPLING BY DIFFERENT PERSONNEL METHODOLOGY OF

SAMPLE COLLECTION PREPARATION OF SAMPLESSAMPLE FOR LABORA
TORY ANALYSISANALYSI PROPER USE OF FIELD ANALYSISANALYSI KITSKIT

2 EVALUATION OF ANALYTICAL PROCEDURESPROCEDURE PERFORMED BY
LABORATORIESLABORATORIE UNDER CONTRACT TO SCL EG INTERLABORA
TORY AND INTRALABORATORY VARIABILITY

3 DEVELOPMENT OF QAQC GUIDANCE MANUAL TO BE USED BY
SCL PERSONNEL IN DEVELOPING SAMPLING AND ANALYSISANALYSI PLANSPLAN
AND IN EVALUATING THE PLANSPLAN OF OTHERS

EACH OF THESE ITEMSITEM IS DISCUSSED IN MORE DETAIL BELOW

EVALUATION OF FIELD ACTIVITIESACTIVITIE

PARAMETRIX WILL EVALUATE CURRENT SAMPLE COLLECTION AND PREPARA
TION PROTOCOLSPROTOCOL THROUGH THE FOLLOWING ACTIVITIESACTIVITIE

INTERVIEWSINTERVIEW WITH SCL EMPLOYEESEMPLOYEE TO DETERMINE THE CURRENT
LEVEL OF UNDERSTANDING REGARDING ACCEPTED QAQC
PRACTICESPRACTICE
OBSERVATION OF FIELD ACTIVITIESACTIVITIE TO DOCUMENT CURRENT
PROTOCOLSPROTOCOL PROVIDE BASISBASI FOR MAKING RECOMMENDATIONSRECOMMENDATION
REGARDING POTENTIAL IMPROVEMENTSIMPROVEMENT IN SAMPLE COLLECTION
PREPARATION AND FIELD DETERMINATION PRACTICESPRACTICE AND
LITERATURE REVIEWSREVIEW OF GUIDELINESGUIDELINE ON RELEVANT QAQC
PRACTICESPRACTICE EG USEPA APPROVED METHODSMETHOD FOR SUPERFUND
RIFSRIF SAMPLING

THESE REVIEWSREVIEW OF FIELD METHODSMETHOD WILL FOCUSFOCU ON SAMPLING OF INSULAT
ING OILSOIL IN TRANSFORMERSTRANSFORMER AND OTHER ELECTRICAL EQUIPMENT WE WILL
ALSO INCLUDE REVIEW OF ACTIVITIESACTIVITIE RELATED TO THE SAMPLING OF

SOILSSOIL POTENTIALLY CONTAMINATED WITH PCBS

PARAMETRIX WILL REVIEW SCLSSCL FIELD TESTING KITSKIT FOR RAPID
SCREENING OF SAMPLESSAMPLE FOR PCBSPCB LEVELS WE WILL EVALUATE THE KITSKIT
CONSIDERING ACCURACY OF RESULTSRESULT REPRODUCIBILITY OF RESULTSRESULT AND
COST PER SAMPLE PARAMETRIX WILL ALSO PROVIDE AN EVALUATION OF
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THE OVERALL VALUE OF FIELD SCREENING KITSKIT WITHIN THE FRAMEWORK OF

COMPREHENSIVE SAMPLING AND ANALYSISANALYSI PROGRAR FOR PCB MANAGEMENT

REVIEW OF ANALYTICAL PROCEDURESPROCEDURE

PARAMETRIX WILL DESIGN METHODOLOGY FOR EVALUATING THE FOLLOWING
SOURCESSOURCE OF VARIABILITY IN ANALYSISANALYSI FOR PCBSPCB

INTERLABORATORY VARIABILITY
INTRALABORATORY VARIABILITY AND
INTERMEDIA VARIABILITY

EVALUATION OF INTERLABORATORY VARIABILITY WILL INVOLVE DIVIDING
UNIFORM PCBCONTAMINATED OIL SAMPLE INTO SUBSAMPLESSUBSAMPLE AND HAVING
EACH OF THREE CONTRACT LABORATORIESLABORATORIE SELECTED BY SCL PERFORM
IDENTICAL ANALYSESANALYSE ON THEM PMX WILL EVALUATE THE DEGREE TO

WHICH THE RESULTSRESULT FROM THESE SEPARATE LABORATORIESLABORATORIE AGREE AND WILL

PROVIDE DISCUSSION AND RECOMMENDATIONSRECOMMENDATION REGARDING THE ACCEPT
ABILITY OF THE OBSERVED LEVELSLEVEL OF INTERLABORATORY VARIATION

EVALUATION OF INTRALABORATORY VARIATION WILL INVOLVE SUBMISSION
OF BLIND SPLIT SAMPLESSAMPLE TO EACH LABORATORY ALONG WITH FIELD BLANKSBLANK
TO DETERMINE THE REPRODUCIBILITY OF RESULTS THISTHI COULD BE IN

CONJUNCTION WITH THE ANALYSESANALYSE DESCRIBED ABOVE THISTHI COULD ALSO

BE ACHIEVED BY THE ANALYSISANALYSI OF SERIAL DILUTIONSDILUTION OF MATERIAL FROM

SINGLE SOURCE FOR BLIND ANALYSISANALYSI WITHIN GIVEN LABORATORY

EVALUATION OF VARIABILITY AMONG SAMPLESSAMPLE FROM DIFFERENT MEDIA WILL

INCLUDE DISCUSSION OF THE DEGREE OF VARIABILITY EXPECTED FOR

SAMPLESSAMPLE OF SOILSSOIL AS COMPARED TO SAMPLESSAMPLE OF TRANSFORMER FLUIDS
FOR SOILSSOIL THISTHI WOULD INVOLVE AN EVALUATION OF VARIABILITY WITHIN
SOIL SAMPLESSAMPLE WITH DIFFERENT CHARACTERISTICSCHARACTERISTIC WHICH COULD INTRODUCE

SAMPLING BIASBIA EG GRAIN SIZE OR ORGANIC CONTENT FOR OILSOIL WE

WOULD REVIEW SELECTED LITERATURE WITH RESPECT TO THE POSSIBILITY
OF PARTITIONING OF PCBSPCB INTO STRATIFIED LAYERSLAYER WITHIN THE OIL IN

TRANSFORMER UNITSUNIT STORED IN DRUMSDRUM OR OTHER COMMON STORAGE
SITUATIONS GUIDANCE WILL BE PROVIDED TO ASSIST IN RECOGNITION
OF SITUATIONSSITUATION REQUIRING SPECIALIZED SAMPLING STRATEGIES
PROCEDURESPROCEDURE ASSURING ADEQUATE CHARACTERIZATION OF PCBSPCB
CONCENTRATIONSCONCENTRATION UNDER SUCH CIRCUMSTANCESCIRCUMSTANCE WILL BE OUTLINED

DEVELOPMENT OF QAQC GUIDANCE MANUAL

THE ANTICIPATED FINAL PRODUCT WILL BE GUIDANCE MANUAL OUTLINING
ACCEPTABLE SAMPLING AND ANALYSISANALYSI PROCEDURESPROCEDURE INCLUDING GUIDELINESGUIDELINE
ON SPECIFIC QUALITY ASSURANCEQUALITY CONTROL ISSUESISSUE OF CONCERN
THE MANUAL WOULD BE STRUCTURED AS FOLLOWSFOLLOW
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TITLE QUALITY ASSURANCEQUALITY CONTROL GUIDELINESGUIDELINE FOR THE

SAMPLING AND ANALYSISANALYSI OF PCBSPCB

1 STATEMENT OF PURPOSE
2 SAMPLING METHODSMETHOD

21 OIL IN ELECTRICAL EQUIPMENT
22 OIL IN OTHER CONTAINERSCONTAINER IE DRUMSDRUM
23 SOIL

3 ANALYSISANALYSI OF SAMPLESSAMPLE
31 FIELD SCREENING KITSKIT

311 TYPESTYPE OF KITSKIT AVAILABLE
312 ACCURACY OF ANALYSESANALYSE
313 LEVEL OF CONFIDENCE IN RESULTSRESULT

32 LABORATORY ANALYSISANALYSI
321 PREPARATION ARID ANALYSISANALYSI METHODSMETHOD
322 ACCURACY OF ANALYSESANALYSE
323 LEVEL OF CONFIDENCE IN RESULTSRESULT
324 EVALUATION OF LABORATORY DATA

33 LABORATORY QAQC PROCEDURESPROCEDURE
331 LABORATORYSLABORATORY PROGRAM
332 VERIFICATION

4 COMMON SOURCESSOURCE OF ERROR IN PCB SAMPLING AND ANALYSISANALYSI
41 OIL SAMPLING
42 SOIL SAMPLING
43 FIELD ANALYSISANALYSI
44 LABORATORY ANALYSISANALYSI

APPENDIX TYPICAL TRANSFORMER OIL SAMPLING AND ANALYSISANALYSI
PLAN

APPENDIX TYPICAL SOIL SAMPLING ANALYSISANALYSI PLAN
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PARAMETRIX WORK PLAN

PARAMETRIX CAN PROVIDE SUBSTANTIAL PART OF THE SCOPE OF WORK

WITHIN THE SPECIFIED BUDGET CONSTRAINTS IN ORDER TO KEEP WITHIN

YOUR ALLOTTED BUDGET WE RECOMMEND THAT THISTHI WORK PLAN BE LIMITED

TO EVALUATION OF PCBSPCB IN OIL CARRIER FLUIDS THE PROPOSED BUDGET
WOULD NOT BE SUFFICIENT TO ADDRESSADDRES ISSUESISSUE RELATED TO SOIL

SAMPLING AND ANALYSIS

KEEPING WITHIN YOUR PROPOSED BUDGET OUR EFFORTSEFFORT WOULD INCLUDE

THE FOLLOWING

TWO MANDAYSMANDAY TO OBSERVE FIELD ACTIVITIESACTIVITIE TO DOCUMENT
CURRENT SAMPLING PROTOCOLSPROTOCOL AND TO PROVIDE BASISBASI FOR

RECOMMENDED IMPROVEMENTS WE SHOULD PLAN TO

COORDINATE SCHEDULESSCHEDULE SUCH THAT FIELD TIME IS OPTIMALLY
USED FOR THE PURPOSESPURPOSE OF BOTH SCL AND PARAMETRIX

THREE MANDAYSMANDAY FOR LITERATURE REVIEW

ONE MANDAY FOR THE EVALUATION OF ANALYTICAL LABORATORY
DATA

FIVE MANDAYSMANDAY FOR THE DEVELOPMENT OF THE GUIDANCE
MANUAL

TO SUPPORT OUR EFFORT WE REQUEST THAT YOU CONSIDER THE FOLLOWING
SAMPLING AND ANALYSISANALYSI PROGRAM TO PROVIDE ANALYTICAL DATA OUR

PROPOSED APPROACH TOWARD EVALUATION OF INTER AND INTRALABORATORY
VARIATION WILL REQUIRE THAT YOU PROVIDE US WITH THE RESULTSRESULT OF

THE FOLLOWING

1 FROM SINGLE HOMOGENEOUSHOMOGENEOU SAMPLE OF OIL CONTAINING
PPM PCBSPCB PREPARE SAMPLESSAMPLE AT THREE DILUTIONSDILUTION EG
XFULL STRENGTH XLO AND XLOO

2 SPLIT EACH DILUTION INTO THREE SUBSAMPLESSUBSAMPLE SUCH THAT

EACH OF THE THREE SCL CONTRACT LABORATORIESLABORATORIE MAY ANALYZE
FOR PCBSPCB AT ALL THREE DIFFERENT PCBSPCB CONCENTRATIONS

3 EACH LABORATORY SHOULD THEN ANALYZE EACH SAMPLE AT THE

THREE CONCENTRATIONSCONCENTRATION IN TRIPLICATE

THISTHI PROCEDURE WOULD REQUIRE THE ANALYSISANALYSI OF 27 SAMPLES THE

DATA WOULD BE USED TO EVALUATE INTERLABORATORY VARIATION IE
AGREEMENT BETWEEN LABORATORIESLABORATORIE ON THE PCBSPCB CONCENTRATION PRESENT
AT EACH DILUTION INTRALABORATORY VARIATION IE AGREEMENT
WITHIN SINGLE LABORATORY ACROSSACROS TRIPLICATE SAMPLESSAMPLE ANALYZED AT

EACH DILUTION AND RELIABILITY OF ANALYSESANALYSE AS FUNCTION OF

SAMPLE CONCENTRATION EG WITHIN LAB DOESDOE ANALYTICAL
VARIATION INCREASE SUBSTANTIALLY AS SAMPLE CONCENTRATION
DECREASES
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THE PRECISION WITH WHICH DILUTIONSDILUTION OF PCBSCONTAINING OIL ARE
PREPARED CRITICALLY AFFECTSAFFECT THE ABILITY TO EVALUATE RESULTS WE

RECOMMEND THAT THE SERIESSERIE OF DILUTIONSDILUTION BE PREPARED UNDER
STRINGENT CONDITIONSCONDITION BY ONE OF THE LABORATORIES REDUCING ANY OF

THE VARIABLESVARIABLE INVOLVED IE NUMBER OF CONTRACT LABSLAB DILUTIONSDILUTION
OR SAMPLESSAMPLE ANALYZED WILL REDUCE YOUR OVERALL COST WITH

CORRESPONDING REDUCTION IN THE RELIABILITY OF THE DATA AND OUR

ABILITY TO DRAW MEANINGFUL CONCLUSIONSCONCLUSION FROM THAT DATA

TO EVALUATE THE EFFECTSEFFECT OF POTENTIAL STRATIFICATION OF PCBSPCB IN

OILSOIL WE WOULD REQUEST THAT YOU PERFORM SAMPLING AND ANALYSISANALYSI OF

WASTE OIL IN TEMPORARY STORAGE PRIOR TO DISPOSAL WE WOULD

REQUEST THAT THREE SAMPLESSAMPLE BE TAKEN FROM THREE DIFFERENT HORIZONSHORIZON
WITHIN SINGLE CONTAINER OF KNOWN PCB CONTAMINATED OIL THESE

SAMPLESSAMPLE COULD BE OBTAINED USING THIEF TYPE SAMPLER THE

SAMPLESSAMPLE SHOULD THEN EACH BE ANALYZED IN TRIPLICATE FOR PCBS
THISTHI RESULTSRESULT OF SUCH SAMPLING AND ANALYSISANALYSI EFFORT SHOULD
PROVIDE CONFIDENCE IN THE EVALUATION OF VARIABILITY OF PCBSPCB
CONCENTRATION AT EACH OF THE DEPTHSDEPTH SAMPLED THISTHI INFORMATION
COULD BE IMPORTANT TO YOU IN EVALUATING JUST HOW REPRESENTATIVE

SINGLE OIL SAMPLE MAY BE OF THE ENTIRE CONTAINER

TO SUMMARIZE WE ARE REQUESTING THAT YOU PERFORM SOME SPECIFIC
SAMPLING HAVE LABORATORY PREPARE SERIAL DILUTIONSDILUTION AND SPLIT
SAMPLESSAMPLE OF OILSOIL AND PERFORM 36 OR MORE ANALYSESANALYSE FOR PCBS
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